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Abstract
Background: To investigate the perioperative and morbidity outcomes after partial nephrectomy (PN) in patients with short life expec-
tancy (SLE) (≥95% 10-year expected mortality (10y-EM)), to assess the main predictors of outcomes in this population and to compare
these results with those of a group at the opposite upper range with long LE (LLE, ≤5% 10y-EM) relying on a multicenter Italian prospec-
tive registry of kidney surgery (the RECORD 2 project).
Methods: Clinical data of 4,325 patients undergone kidney surgery were collected at 26 urological Italian Centers from 2013 to 2016.
SLE was defined as a ≥95% 10y-EM (assessed using the age-adjusted Charlson comorbidity index [CCI]). A multivariable logistic regres-
sion for overall postoperative complications, acute kidney injury (AKI), positive surgical margins (SM) and Δ estimated glomerularCollaborators: Vincenzo Altieri; Daniele Amparore; Walter Artibani;
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P. Gontero et al. / Urologic Oncology: Seminars and Original Investigations 39 (2021) 78.e17−78.e26 78.e18filtration rate (eGFR) ≥25% at 2 years from surgery was performed in patients with SLE including clinically relevant variables. Adjusted
outcomes reported as mean (SD) of the 2 groups were generated using separate multivariable logistic regression models and compared.
Results: Overall, 559 patients with SLE were selected. Patients had an ASA score ≥3 in 58.4% of cases. A clinical T1a, T1b, and T2 stage
was found in 412 (74.5%), 124 (22.4%), and 17 (3.1%) patients. The median PADUA score was 7 (6−8). Surgical and medical postoperative
complication rates were registered in 14.8% and 6% cases. Postoperative AKI was reported in 27.3% cases, positive surgical margins (PSM)
in 9.3% cases. In this subgroup of patients, ASA score, cerebrovascular disease, surgery in low volume centers, and open surgery were inde-
pendent predictors of overall complications. ASA and PADUA scores, renal clamping, resection technique and lower eGFR at baseline were
independent predictors of AKI. PADUA score, open approach and resection technique were independent predictors of PSM. Cardiovascular
disease, hilar clamping, and resection technique were independent predictors of eGFR decrease >25% at 2 years from surgery.
Patients with SLE were compared with those with LLE (n = 302). All analyzed parameters at baseline were significantly different among the
groups with the exception of cancer laterality. After adjusting for several clinical variables, the SLE group had a significantly higher risk rate of
adjusted overall postoperative complication rate compared to the LLE group (20.6%§ 0.36 vs. 9.9%§ 0.65, P < 0.0001), while the overall intra-
operative complications (4.1% §0.13 vs. 2.3% § 0.23), overall postoperative major complications (3.8% § 0.09 vs. 1.9% § 0.14) adjusted AKI
(24.2% § 0.37 vs. 22.6% § 0.92), positive surgical margins (8% § 0.22 vs. 6.4% § 0.49), and 2-year RF loss (13.4% § 0.17 vs. 12.4% § 0.74).
Conclusion: In selected patients with SLE, PN is feasible with an acceptable safety profile that is overall comparable to patients with no LE
limitations. While a robotic approach and surgery performed in high volume centers could reduce the risk of complications, an off-clamp
approach and a SE surgical technique may decrease the risk of postoperative AKI and of longer term eGFR decrease.  2020 Elsevier Inc. All
rights reserved.Keywords: Life expectancy; Frailty; Nephron-sparing surgery; Partial nephrectomy; Renal cell carcinoma; Robot-assisted partial nephrectomy1. Introduction
Smoking, obesity, and hypertension are well-established
risk factors for renal cell carcinoma (RCC) [1]. Also, the
shift toward older age in disease diagnosis will translate in
frail RCC patients increasingly presenting with multiple
comorbidities [2].
Despite partial nephrectomy (PN) is the current standard
of care for patients presenting with cT1 renal tumors, this
observation has prompted the diffusion of active surveil-
lance and focal therapies as reasonable options in cases
with limited LE and nonaggressive tumor characteristics to
reduce overtreatment [3]. In fact, in United States patients
with 75 to 79 years and the octogenarians when compared
with patients aged 65 to 69 years were less likely to undergo
PN over time despite a 26.8% increase in use of PN from
2000 in >65 years patients with stage I RCC. On the other
hand, radical nephrectomy (RN) should be avoided in a frail
population to reduce the risk of significant decrease in post-
operative renal function or even end-stage renal disease
[4,5], even if the overall advantage suggested for PN vs.
RN remains an unresolved issue particularly in the elderly
population [6]. Indeed, RN is often performed in patients
with limited LE or older age, as in these groups RN remain
the most performed treatment with only one in 4 receiving
nephron-sparing surgery [7].
Some available evidence has already detailed periop-
erative outcomes and complications of PN in elderly
patients, showing results comparable to those of a youn-
ger population and, when compared to RN, a similar
morbidity profile whilst allowing to preserve renal func-
tion (RF) more extensively [8,9]. Nonetheless, life
expectancy, comorbidities, and frailty rather than age
alone should be considered as crucial predictors toassess the outcomes of surgery as well as treatment-
related complications in this setting.
The aim of this study was to investigate the perioperative
and morbidity outcomes after PN in patients with short LE
(≥95% 10-year expected mortality [10y-EM]), to assess the
main predictors of outcomes in this population and to com-
pare these results with those of a group at the extremely
opposite upper range of estimated LE (≤5% 10y-EM) rely-
ing on a multicenter Italian prospective registry of kidney
surgery (the RECORD 2 project).2. Materials and methods
2.1. Study cohort
The Italian REgistry of COnservative and Radical Sur-
gery for cortical renal tumor Disease (RECORD 2 Project)
is a prospective observational multicenter project promoted
by the Italian Society of Urology (SIU). This study was
approved by the local ethics committee, and informed con-
sent was collected for all the patients.2.2. Variables definition
For each patient, (1) anthropometric and preoperative
data; (2) imaging, indications and comorbidities, (3) intrao-
perative, and postoperative data, (4) histological analysis;
(5) follow-up were collected in an e-form central database
to limit missing or wrong data inputs. Surgical indications
for NSS were defined as elective (unilateral lesion with
healthy contralateral kidney), relative (presence of diabetes,
hypertension or lithiasis that could potentially affect kidney
function in the future), and imperative (bilateral tumors,
moderate to severe chronic kidney disease [CKD] or tumors
78.e19 P. Gontero et al. / Urologic Oncology: Seminars and Original Investigations 39 (2021) 78.e17−78.e26involving an anatomically or functionally solitary kidney).
Surgical approach and resection technique was decided
according to the surgeons’ and centers’ preferences. Centre
experience was evaluated as number of PN/year. Acute
kidney injury (AKI) was defined according to the risk/
injury/failure/loss/end-stage (RIFLE) criteria using postop-
erative RF up to the third postoperative day. RF was mea-
sured as glomerular filtration rate (eGFR) estimated using
the CKD Epidemiology Collaboration equation (CKD-
EPI). Functional outcome was measured as relative reduc-
tion in eGFR and decreases in eGFR ≥25% from baseline
according to the definition of progression to CKD of the
National Institute for health and Care Excellence (NICE)
guidelines [10].
Physical status (PS) was assessed using the American
Society of Anesthesiologists (ASA) classification system;
performance status by the Eastern Cooperative Oncology
Group (ECOG) score; comorbidities were evaluated by the
Charlson comorbidity index (CCI).Fig. 1. Study flowchart summarizing the retrospective selection of the main coho
expectancy from the Italian REgistry of COnservative and Radical Surgery for coTen-year expected mortality (10y-EM) was assessed
using the age-adjusted CCI score and was used as surrogate
of frailty and comorbidity [11]. All these scores were calcu-
lated at baseline and the diagnosis of the renal tumor was
excluded from the computation.
2.3. Patient selection
Patient’s selection was summarized in the flowchart of
Fig. 1. Overall 4,325 consecutive patients who underwent sur-
gery for cortical renal tumors at 26 urological Italian centers
between January 1, 2013 and December 31, 2016 were
included. Of these, 1,741 patients undergone radical treatment
were excluded from the analysis, while 2,584 patients who
had received PN. Of these, a group of 553 patients with short
LE (SLE) (≥95% EM at 10 years) treated with partial
nephrectomy for renal tumors was selected as case cohort:
SLE group. A group of 302 patients with long LE (LLE)
(≤5% 10y-EM) was selected as control group: LLE group.rt of patients with short life expectancy and the control cohort with long life
rtical renal tumor Disease (RECORD 2 Project).
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Primary outcome was to assess the rates of complica-
tions, positive surgical margins, AKI, and RF preservation
at 2 years affected SLE patients treated with PN and the
clinical predictors of these outcomes.
Secondary outcomes were to compare these outcomes
with a group of LLE patients selected from the extremely
opposite upper range of estimated LE and to compare the
same outcomes after adjusting for other important clinical
features.2.5. Statistical analysis
Categorical variables were described as frequencies and
proportions; continuous using mean and standard deviation
(SD) or as median and interquartile range (IQR). A multivari-
able logistic regression to assess for significant predictors of
overall postoperative complications, postoperative AKI, posi-
tive surgical margins, and Δ eGFR ≥25% at 2 years from sur-
gery was performed in patients with SLE including clinically
relevant variables. Adjusted outcomes reported as mean (SD)
of the 2 groups were generated using separate multivariable
logistic regression models and compared. All the models
were adjusted in each group for preoperative eGFR, center
volume, PADUA score, renal sinus involvement, surgical
approach, hilar clamping, and surgical technique. Patients
with a SLE and a LLE were compared: The ANOVA and
ANCOVA were used to compare continuous to categorical
variables and Pearson’s chi-square test was used to compare
2 categorical variables. All tests were 2-sided. Analyses were
carried out using STATA v.14.1 (StataCorp LP, College Sta-
tion, TX) and RStudio graphical interface v.0.98 for R soft-
ware environment v.3.0.2.3. Results
3.1. Descriptive analysis of baseline characteristics and
surgical and functional outcomes of patients with SLE
The features at baseline of the 553 patients with SLE are
displayed in Table 1. Overall, 401 (72.5%) were males and
the median age was 73.6 (69−77.4) years. Around 323
(58.4%) had an ECOG score ≥1 and 318 (57.5%) had a
ASA PS score ≥3. A clinical T1a, T1b and T2 stage was
found in 412 (74.5%), 124 (22.4%), and 17 (3.1%) patients.
The median PADUA score was 7 (6−8). The median base-
line eGFR was 73.7 (56.2−87.7) ml/min. Supplementary
Table 1 summarizes the comorbidity profile of this cohort
of patients.
The intraoperative features of patients are described in
Table 2. A minimally-invasive laparoscopic and robotic
approach was used in 151 (27.3%) and 179 (32.4%) of the
patients. An off-clamp technique was used in 292 (52.8%)
patients. The median warm ischemia time was 16 (12−20)
minutes. SE resection technique was performed in 206(37.3%) cases. The median estimated blood loss was 150
(100−300) ml. The postoperative and follow-up features of
the patients are detailed in Table 3. Surgical and medical
intraoperative complication rates were registered in 23
(3.8%) and 12 (0.4%) of the patients. Surgical and medical
postoperative complication rates were registered in 82
(14.8%) and 33 (6%) of the patients. Postoperative AKI
was reported in 151 (27.3%). Positive surgical margins
were registered in 40 (9.3%) of the patients.
At 2 years from surgery, the median % eGFR loss at 1st
POD, 1st month, and 2nd year was 12.8% (0%−26.1%),
6.5% (13%;19%) and 11.5% (8.5%−18.8%), respec-
tively. The overall survival was 97.8%. Specifically, 2 of
553 patients died for medical complications related to sur-
gery; 8 of 553 died for a worsening of their clinical condi-
tions already present at baseline without a direct relation
with surgery; 2 of 553 patients died for other accidental
causes of death.
3.2. Multivariable predicting subanalysis in patients with
SLE
At the multivariate analysis performed on the SLE
Group (Table 4), ASA PS score (odds ratio [OR] 2.24, 95%
confidence interval [CI] 1.46−3.45, P < 0.001), history of
previous cerebrovascular disease (OR 2.6, 95% CI 1.29
−5.22, P = 0.007), surgery being performed in a low-vol-
ume center (OR 1.76, 95% CI 1.05−2.94. P = 0.03) and
with an open compared with a robotic approach (OR 2.28,
95% CI 1.15−4.54) were independent predictors for
experiencing postoperative complications.
ASA PS (OR 1.75, 95% CI 1.21−2.54, P = 0.003) and
PADUA (OR 1.15, 95% CI 1.01−1.31, P = 0.03) score,
hilar clamping (OR 1.75, 95% CI 1.08−2.82, P = 0.02), and
standard PN compared with simple enucleation (SE) (OR
1.57, 95% CI 1.08−2.82, P = 0.01) were associated with an
increased risk of postoperative AKI whilst higher preopera-
tive eGFR (OR 0.98, 95% CI 0.96−0.99, P < 0.001) was
found to be a protective factor.
PADUA score (OR 1.21, 95% CI 1.05−1.39, P = 0.01),
open compared to a laparoscopic approach (OR 1.29, 95%
CI 1.06−1.57, P = 0.01) and standard PN vs. SE technique
(OR 3.63, 95% CI 2.06−8.36, P < 0.001) were independent
predictors of positive surgical margins.
History of myocardial infarction (OR 2.46, 95% CI 1.2
−5.01, P < 0.001), hilar clamping (OR 1.75, 95% CI 1.08
−2.82, P = 0.02), and standard PN vs. SE technique (OR
1.27, 95% CI 1.02−1.56, P = 0.03) were independently
associated with an increased likelihood of experiencing
eGFR decrease >25% at 2 years.
3.3. Comparison of outcomes of patients with subgroup of
patients with LLE
The pre-, intraoperative features and the surgical and
functional outcomes, patients with SLE (n = 553) were
Table 1
Descriptive analysis of the preoperative characteristics of 553 patients with short life expectancy (≥95% 10-year expected mortality) treated with partial
nephrectomy for renal tumors
Group SLE
Preoperative characteristics ≥95% 10-year expected mortality (n = 553)
Gender, n% Male 401 72.5%
Female 152 27.5%
Age (years), median IQR 73.6 69.0−77.4
BMI (kg/m2), median IQR 26.4 24.2−29.3
ECOG Score median IQR 1 0−1
≥1, n % 323 58.4%
ASA PS Score median IQR 3 2−3
≥3, n % 318 57.5%
CCI PS score. median IQR 3 2−3
AA-CCI PS score. median IQR 6 6−7
Surgical indication, n% Elective 397 73.1%
Relative 111 20.4%
Imperative 35 6.4%
Tumor side, n% Right 285 51.5%
Left 261 47.2%
Bilateral 7 1.3%
Clinical T, n% T1a 412 74.5%
T1b 124 22.4%
T2 17 3.1%
Multiple ipsilateral lesion, n% 50 9.1%
Tumor growth pattern, n% ≥50% Exophytic 329 59.5%
<50% Exophytic 186 33.6%
Entirely endophytic 38 6.9%
Tumor location relative to the polar line (PL), n% Entirely above PL 302 55.6%
≤50% crosses PL 186 34.3%
>50% crosses PL 55 10.1%
PADUA score, median IQR 7 6−8
RENAL score, median IQR 5 5−7
Baseline hemoglobin (mg/dl), median IQR 13.8 12.6−14.9
Baseline creatinine (mg/d), median IQR 1.00 0.80−1.30
Baseline eGFR (ml/min), median IQR 73.7 56.2−87.7
ASA, American Society of Anesthesiologists; BMI, body mass index; AA-CCI, age-adjusted Charlson Comorbidity Index; ECOG, Eastern Cooperative
Oncology Group (ECOG); eGFR, estimated glomerular filtration rate; IQR, interquartile range; PS, physical status.
able 2
escriptive analysis of the intraoperative features and outcomes of 553






mortality (n = 553)
urgical approach n%
 Open 223 40.3%
 Laparoscopic 151 27.3%
 Robotic 179 32.4%
ype of resection n%
 Simple enucleation 206 37.3%
 Standard PN 347 62.7%
edicle clamping, n%
 Off-clamp 292 52.8%
 On-clamp 261 47.2%
chemia time (min), median IQR 16 12−20
 >20 min, n % 77 13.9%
 > 25 min, n. % 26 4.7%
stimated blood loss (ml), median IQR 150 100−300
perative time, median IQR 135 105−180












compared with patients with LLE (n = 302). All analyzed
parameters at baseline were significantly different among
the groups with the exception of cancer laterality. In partic-
ular, patients in SLE group had a higher percentage of T1a
disease, multiple ipsilateral cancers, a lower median
PADUA and RENAL score and lower preoperative eGFR
compared to the LLE group (all P ≤ 0.001). In SLE group,
a significantly higher number of patients underwent open
PN (40.3% vs. 30.5%) compared to laparoscopic (27.3%
vs. 29.1%) and robotic (32.4 vs. 40.4%) PN (P = 0.01) and
off-clamp procedures (52.8% vs. 41.7%, P = 0.002). More-
over, the overall number of patients with ischemia time
>25 minutes was higher in the LLE group (9.9% vs. 4.7%,
P = 0.003). Operative time (P = 0.2) and type of resection
(standard PN vs. SE) technique (P = 0.81) did not differ
among groups. Intraoperatively, no major differences were
found in terms of surgical (P = 0.08) and/or medical
(P = 0.54) complications.
In the SLE Group a significantly lower incidence of
overall medical (6% vs. 2.3%, P = 0.02) and surgical com-
plications (14.8% and 7.6%, P = 0.002) was reported, while
Table 3
Perioperative and follow-up outcomes of 553 patients with short life expectancy (SLE) treated with partial nephrectomy for renal tumors
Group SLE
Report of perioperative and follow-up outcomes ≥95% 10-year expected mortality (n = 553)
Surgical intraoperative complications, n% 23 3.8%
 Vascular injury, n% 7 1.3%
 Pleural injury, n% 6 1.1%
 Spleen injury, n% 3 0.5%
 Bleeding from renal resection bed, n% 4 0.2%
 Conversion rate to open PN, n% 3/330 0.9%
Medical intraoperative complications, n% 12 0.4%
Myocardial infarction, n% 4 0.7%
 Arrhythmias, n% 8 1.4%
Surgical postoperative complications, n% 82 14.8%
 Surgical Clavien 2 postop complications, n% 52 9.4%
 Surgical Clavien 3a, postop complications, n% 6 1.1%
 Surgical Clavien 3b, postop complications, n% 8 1.4%
 Surgical Clavien 4a, postop complications, n% 3 0.5%
Medical postoperative complications, n% 33 6.0%
Medical Clavien 2 postop complications, n% 17 2.2%
Medical Clavien 3a, postop complications, n% 2 3.1%
Medical Clavien 5, postop complications, n% 2 0.3%
D hemoglobin at discharge from baseline(mg/dl), median IQR 1.5 0.9−3.2
Perioperative transfusion rate, n% 72 13.0%
Acute kidney injury, n% 151 27.3%
Tumor histotype at pathologic evaluation
Malignant 430 77.7%
 ccRCC 301 70%
 pRCC 82 19.1%
 chRCC 40 9.3%
 Others 7 1.6%
Benign 123 22.3%
 Angiomyolipoma 42 34.1%
 Oncocytoma 57 46.3%
 Others 24 19.5%
Positive surgical margins, n% 40/430 9.3%
% eGFR loss at 1st POD from baseline, median IQR 12.8% 0.0%-26.1%
% eGFR loss at 1st mo from baseline, median IQR 6.5% -13.0%;19.0%
% eGFR loss at 2nd y from baseline, median IQR 11.5% 8,5%;18.8%
cc, clear cell; p, papillary; ch, chromophobe; RCC, renal cell carcinoma.
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SLE group (3% vs. 1.3%, P = 0.01). AKI occurred more fre-
quently in the LLE group (27.3% vs. 20.2%, P = 0.02). The
eGFR decrease was similar in the postoperative period
(12.8% in SLE group vs. 11.4% in LLE group, P = 0.07).
The SLE group had a significantly higher median percent-
age of eGFR decrease compared to the LLE group at first
postoperative month (6.5% vs. 3.2%, P = 0.01) and at 2
years after surgery (11.5% vs. 1.9%, P < 0.0001). A trend
toward significance for higher positive surgical margins in
the LLE group compared to the SLE group was reported
(9.3% vs. 5.3%, P = 0.05).
Adjusted outcomes ratios of the SLE and of the LLE are
summarized in Fig. 2. The SLE group had a significantly
higher risk rate of adjusted overall postoperative complica-
tion rate compared to the LLE group (20.6% § 0.36 vs.
9.9% § 0.65, P < 0.0001). The SLE and the LLE groups
had comparable adjusted risk rates of overall intraoperative
complications (4.1% §0.13 vs. 2.3% § 0.23), overallpostoperative major complications (3.8% § 0.09 vs. 1.9%
§ 0.14) adjusted AKI (24.2% § 0.37 vs. 22.6% §0.92),
positive surgical margins (8% § 0.22 vs. 6.4% § 0.49), and
>25% RF loss at 2 years (13.4% § 0.17 vs. 12.4% § 0.74)
(all P were not significant).4. Discussion
In the present study we detailed baseline disease’s and
patients’ characteristics, perioperative complications, and
postoperative functional outcomes of a very wide popula-
tion of patients with SLE and treated with PN for renal
tumors relying from a prospective Italian multicenter surgi-
cal registry (the RECORD 2 project). We deeply investi-
gated baseline patients’ features, tumors characteristics and
surgical factors possibly influencing the surgical and func-
tional outcomes after PN in patients with SLE. Finally, we
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from the same database.
We found that patients with SLE had acceptable out-
comes in terms of intra- and postoperative complications and
immediate and medium-term renal function impairment.
These rates are comparable with those reported by the
RESURGE group that analyzed the trifecta and functional
outcomes after PN in patients with >75 years [12]. In detail,
the overall intraoperative and postoperative complications
rates were 6.7% and 16.1%; the positive SM rate was 3.7%;
and the mean DeGFR was −3.4 § 11.3 ml/min [12].
As expected, our cohort showed the presence of selec-
tion bias when envisaging the use of PN in patients with
SLE as compared to a control group with a LLE. On the
one hand, cancers were generally more favorable (lower T
stage, more exophytic and far from the polar line) in
patients with limited LE. On the other hand, relative and
imperative indications to PN occurred more often in the
same cohort. Overall, more favorable disease features in
terms of surgical safety are likely explained by the aim to
decrease complication risks in frailer patients, thus reserv-
ing more complex tumors for alternative options (surveil-
lance or RN) when no relative or imperative indications to
nephron sparing surgery are present [13]. Taking these
observations into account, patients with SLE had an accept-
able adjusted rate of postoperative complications and even
similar postoperative major complication adjusted rates
when compared to patients with LLE. These results suggest
that PN is an acceptable option for patients with SLE and
localized renal tumors. Indeed, these patients should be
properly informed of a slightly higher risk of overall post-
operative medical and surgical complications that, however,
should be experienced by less than one in ten patients.
As regards functional outcome, PN allowed a good pres-
ervation of RF in patients with SLE with an approximately
12% eGFR loss at 2 years from surgery. Interestingly, the
percentage of eGFR loss at first postoperative day was com-
parable with patients with LLE. The higher rate of off-
clamp procedures in those with SLE may partially explain
these short-term results. A clinically meaningful difference
in eGFR loss in favor of the LLE subgroup was highlighted
only at 2 years follow-up. It is likely that, in the subgroup
with short LE, comorbidities, including diabetes and/or car-
diovascular diseases in more than one-third of cases, a
lower baseline eGFR and moderate-to-severe CKD contrib-
uted to the decline in kidney function other than surgery per
se. Similarly, in the Record 1 project, we analyzed the clini-
cal data of 769 consecutive PN patients treated at 19 uro-
logical Italian centers from 2009 to 2012 and we showed
that unmodifiable patients features such as gender, age,
baseline eGFR correlated to immediate and early RF
decline and all these factors, together with uncontrolled dia-
betes mellitus type 2, were found to be independent predic-
tors of late deterioration of RF [14]. Conversely, none of
the modifiable surgical factors, such as resection technique
(i.e., SE vs. standard PN), hilar clamping and surgical
Fig. 2. Comparison of the adjusted rates overall postoperative complication, overall intraoperative complication, overall postoperative major complications,
acute kidney injury, positive surgical margin, and 2-year RF loss of patients with short (SLE) and long life expectancy (LLE) treated with partial nephrec-
tomy for renal tumors.
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impact of comorbidities and other unmodifiable clinical
parameters at baseline on long-term RF loss has been
reported by other Authors and it has a solid rationale to
explain their impact on renal function [15−17].
In our study, patients with SLE had several conditions
both tumor-related and patients-related that led to an imper-
ative indication of PN, thus increasing the risk of positive
SM [18,19]. However, SLE did not seem to affect oncologi-
cal accuracy of the procedure as the positive SM rate was in
line with the current literature [20,21] and were not signifi-
cantly higher compared to the selected group with LLE.
Despite this result could reflect the significantly lower rate
of high PADUA score in the group with SLE, the adjusted
analyses for all the surgical factors confirmed a comparable
rate of positive SM between the 2 groups. Hence, in our
cohort of patients with LLE, PN did not seem to translate
into marked differences in terms of morbidity, functional
and short-term oncological results compared to a selected
group of patients with longer life expectancy.
A further multivariate analysis allowed the identification
of relevant patient and tumor features that should be consid-
ered cautiously when envisaging PN in patients with limited
LE. In detail, within patients with SLE, higher ASA score
and previous history of cerebrovascular disease increased
more than 2-folds the risk of postoperative complications.
Similarly, as previously reported, hospital volume played
an important role as a protective factor for postoperative
morbidity [22]. A caseload of 50 cases per year has beenshown in the general population to significantly reduce the
positive SM rate, the length of hospital stay, and WIT [23].
Also robotic approach was associated with a significant
decreased risk of complications as compared to the standard
open surgical approach, confirming preliminary findings
[24,25]. Robotic surgery in the context of PN has been
shown to improve postoperative pain, blood loss, and post-
operative recovery compared with open surgery [26]. These
factors may turn out even more advantageous to reduce
complications in a frail population. In this context, robotic
surgery and hospital volume should be regarded as impor-
tant factors to optimize peri- and postoperative course.
Anatomical tumor complexity defined by PADUA score,
ASA score and a lower preoperative eGFR were identified
as mild significant predictors of early postoperative AKI
risk but not of long-term eGFR decrease. Contrarily, a pre-
vious history of myocardial infarction predicted a 2 years
eGFR decrease of >25%. On the one hand this likely
reflects the presence of common risk factors between car-
diovascular and CKD including diabetes, atherosclerosis
and others. On the other hand, it may also mirror a compro-
mised blood supply to the kidneys due to previous cardiac
damage possibly affecting long-term eGFR [27].
Notably, hilar clamping was significantly associated
with postoperative AKI risk and longer term eGFR deterio-
ration >25% as compared to an off-clamp technique. In the
general population an off-clamp technique has been shown
not to provide any clinically meaningful advantages for
postoperative AKI and kidney function preservations at
78.e25 P. Gontero et al. / Urologic Oncology: Seminars and Original Investigations 39 (2021) 78.e17−78.e26longer follow-up [16,28,29]. Nonetheless, avoidance of
clamping may translate in decreased postoperative AKI and
increased eGFR preservation in patients having an already
compromised renal function before surgery and coexistence
of one or more risk factors for CKD as in our cohort with
SLE. Also, the use of SE vs. standard PN as resection tech-
nique was independently associated with lower rate of posi-
tive SM, postoperative AKI and RF loss at 2 years. It has
been variously reported that the blunt dissection of the tumor
along the inflammatory pseudocapsule, rather than a tradi-
tional resection of the surrounding health parenchyma, could
allow avoiding entering within the mass in case of irregular
shape and leaving positive margins behind [30,31]. The effect
of resection techniques on renal function has been variously
addressed suggesting that wider resection margins could
reduce the quantity of preserved parenchyma and conse-
quently renal function [32,33]. Not surprisingly, PADUA
score and renal sinus involvement, which define surgical
complexity and a higher disease extension, were both associ-
ated with increased risk of PSM [20].
Our study is not devoid of limitations. Due to short avail-
able follow up, survival information was limited to 2 years
after surgery. Frail patients may not live long enough to
benefit from active treatment and, considering the majority
of our cohort had cT1a renal masses, they could have shown
an indolent course under surveillance thus avoiding the
morbidity of PN. As this is an observational retrospective
analysis of a prospective registry of surgery, patients with
SLE with clinically localized renal tumors with severe other
clinical conditions were not surgically treated and therefore
excluded from the registry: this introduces a selection bias.
Nonetheless, the present study remains unique as it evalu-
ated LE according to internationally validated measures,
providing prospective data concerning feasibility and safety
of PN in patients with SLE.5. Conclusions
In selected patients with SLE, PN is feasible with an
acceptable safety profile that is overall comparable to
patients with no LE limitations. Surgical and medical com-
plications are low whilst preservation of renal function is
generally optimal albeit slightly inferior to that of nonfrail
patients. In these patients, while a robotic approach and sur-
gery performed in high volume centers could reduce the
risk of complications, an off-clamp approach and a SE sur-
gical technique may decrease the risk of postoperative AKI
and of longer term eGFR decrease.Supplementary materials
Supplementary material associated with this article can
be found in the online version at https://doi.org/10.1016/j.
urolonc.2020.09.022.References
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